Aquatic macrophytes were studied at nine near-natural river sites together with water chemistry (pH, electrical conductivity, nitrate nitrogen, orthophosphates, total N and P) and physical characteristics (substrate type, shading, flow velocity, mean depth and width). Reference Index reflecting general degradation was applied to assess the ecological quality.
Introduction. River macrophyte communities are determined by the physical habitat characteristics, water chemistry and anthropogenic impact [ 1 ] . As bioindicators they react to alterations by decline in species richness and oligotrophic species. Thus compositional patterns of aquatic macrophytes are sensitive to a number of factors such as water flow velocity and level, eutrophication, pollution and additional pressures. The Water Framework Directive 2000/60/EC [ 2 ] requires member states of the European Union to achieve good ecological status by 2015 in all water bodies. Individual water bodies are graded into one of five quality classes (high, good, moderate, poor or bad) reflecting Ecological Quality Ratio (EQR), which evaluates water quality in a score ranging from 0 (worst status) to 1 (reference status). Biological quality elements, among them aquatic flora, are the key parameters on which the assessment is based. High ecological status is thus determined via dominance of reference species in type-specific vegetation density. In recent years, Bulgarian Biotic Index based on invertebrate bottom communities has been developed and tested for Mesta River assessment [ 3 ] . Aquatic macrophyte species composition in Bulgarian rivers in relation to environmental variables was studied [ 4 ] . Since ecological status is established by comparing the present conditions in water bodies with reference conditions, the aims of this study were to (i) describe reference aquatic macrophyte communities for six river types; (ii) assess the ecological quality of selected river sites; (iii) compare the relationship between physical characteristics and macrophyte abundance, and water chemistry with assessed quality.
Materials and methods. Study area and sampling. The area of Southwestern Bulgaria (West Aegean River Basin District) was studied ( Fig. 1) . Nine sampling sites in potential undisturbed conditions, representing six national river types, were selected and macrophyte communities together with river water were [ 14 ] . In situ measurements of acidity (pH) and electrical conductivity (C, ñS.cm −1 ) of river water were done using a Multiline P3 (WTW, Germany). Nitrate nitrogen (N), orthophosphates, total N and phosphorus (P) were analyzed on spectrophotometer NOVA 60 (MERCK), following adopted standards. Reference Index (RI) which defines type-specific reference and non-specific disturbance indicating taxa, and transformation into ecological quality ratio (EQR), was calculated after [ 5 ] .
Statistical analysis. To determine if significant correlation occured between assessed macrophytes abundance and physical characteristics, and between RI and water chemistry, a multiple regression was applied. Data analyses using STATISTICA 7 for Windows (StatSoft CR) were conducted.
Results and discussion. Forty-eight taxa, among them 16 bryophytes, were recorded (Table 1) . Fontinalis antipyretica was the most distributed species, typical of mountain sites. Banderitsa River showed maximal value of RI and reference community specific for alpine river type (R1), represented exclusively by bryophytes. Among the three studied mountain sites, Cherna Mesta River was evaluated as unrepresentative due to habitat physical characteristics (mainly substrate and high flow velocity). On the contrary, Dospatska River was with highest species diversity. Macrophyte community was characterized by species typical of lowland rivers, indicators of moderate organic load: Ranunculus ophioglossifolius, R. flammula, Cystopteris fragilis, Calitriche cophocarpa. This observation suggests that the river section is a specific case of mountain river type, i.e. slowmoving, meandering, sandy stretch. The last mountain site at Iliyna River was in high ecological status. At the semi-mountain site along Mesta River, no representatives of type-specific reference community were found, instead of species, typical of altered eutrophic conditions (Ceratophyllum demersum, Potamogeton crispus). The second semi-mountain sampling site at Struma River was with high species diversity and status. The deviation between the reference macrophyte community found on the undisturbed river stretch in comparison with the community detected along Mesta River was clear. The macrophyte community at Matnitsa River (R13 -small and medium floodplain rivers) lacked exclusively aquatic species and was rich in hydrophytes, helophytes and amphiphytes. Only two scattered bryophytes were recorded at the sub-Mediterranean site along Stara River. Bryophytes dominated the community at Petrovska River with cover above 50%. A few species typical of highly selective karst habitat were registered. The coefficient of determination (R 2 ) obtained in the regression analysis of macrophyte abundance per site against the physical charateristics was 0.75. Strongest positive relationship was found with mean depth (Fig. 2) , followed by shading (B coefficient 0.70 and 0.57 respectively). Strongest negative correlation was established with velocity (B coefficient −0.64). The coefficient of determination was 0.59 in the analysis of RI and water chemistry. The reference Index was negatively correlated mainly with total P and N (B coefficient −5.8 and −4.4).
Conclusions. First attempt was presented to describe macrophyte development in pristine river stretches in Southwestern Bulgaria and to reveal the variation in community structure among various stream types. In the majority of river sites, aquatic macrophytes may be considered as type-representative reference communities. Nevertheless, in several cases reference site selection or type characteristics must be reconsidered, for example, Mesta and Dospatska River stretches. Minimally affected by human stressors and alterations were alpine and karst spring river sites.
The recognition of type-specific macrophyte reference communities for six national river types is significant, since in Europe undisturbed representative aquatic ecosystems are rare. Further studies are needed to confirm the achieved results. This preliminary study is also a base for restoration and remediation measures for the river sites that were not in good status.
